Grass lignin acylation: p-coumaroyl transferase activity and cell wall characteristics of C3 and C4 grasses.
Grasses are a predominant source of nutritional energy for livestock systems around the world. Grasses with high lignin content have lower energy conversion efficiencies for production of bioenergy either in the form of ethanol or to milk and meat through ruminants. Grass lignins are uniquely acylated with p-coumarates (pCA), resulting from the incorporation of monolignol p-coumarate conjugates into the growing lignin polymer within the cell wall matrix. The required acyl-transferase is a soluble enzyme (p-coumaroyl transferase, pCAT) that utilizes p-coumaroyl-CoenzymeA (pCA-CoA) as the activated donor molecule and sinapyl alcohol as the preferred acceptor molecule. Grasses (C3and C4) were evaluated for cell wall characteristics; pCA, lignin, pCAT activity, and neutral sugar composition. All C3 and C4 grasses had measurable pCAT activity, however the pCAT activities did not follow the same pattern as the pCA incorporation into lignin as expected.